devised a method for direct measurement of femoral nerve conduction and found this useful in differentiating neuritis of the femoral nerve from other causes of proximal neurogenic and muscular diseases. He discussed the relevant anatomy of the terminal motor fibres in the skeletal muscles, with particular reference to the quadriceps femoris muscle. He also described the theoretical considerations of measurement of the latency time and the initial response of the muscle action potential in relation to its distance from the end plate zone, and the significance of the positioning of the recording electrodes. In the present study a similar technique to Gassel's was used to measure the conduction time in the femoral nerve in patients with diabetes mellitus and in non-diabetic patients suffering from peripheral vascular disease. Such a study of femoral nerve conduction would also help to establish the site of nervous system involvement in patients with mainly motor signs and tendon reflex changes.
MATERIAL AND METHODS
Femoral nerve conduction studies were performed in 45 diabetics without neuropathy and 32 with objective evidence of clinical neuropathy. The peripheral blood vessels in all these patients were normally palpable. Thirty-three patients with peripheral vascular disease who were considered non-diabetic on the basis of a normal oral glucose tolerance test were examined. Fifty-one subjects without muscle disease and without peripheral vascular disease and who had normal levels of blood sugar constituted the control group. Thirty-seven of these had a normal oral glucose tolerance test and 14 had a blood sugar level below 110 mg % 2 hours after food. The age range in all four groups was between 20 and 69 years and each group had comparable numbers distributed per decade. Table I outlines the main symptoms and signs found in the patients. Eight patients with diabetic neuropathy gave a history of severe pain in the muscles of the thighs; the knee jerks were absent in seven of these and diminished in the other. Of these eight patients, atrophy of the quadriceps muscles was present in three and another showed wasting of leg muscles below the knees and visible fasciculations in the quadriceps; these four closely resembled 'diabetic amyotrophy' as described by Garland (1955) (Table II) . All the patients with diabetic neuropathy had mild to severe sensory signs. In nine out of 32 cases the neuropathy was of acute onset, while in the rest the onset was insidious. Three of these nine cases were known diabetics and under treatment, while in six the diabetes was discovered after they presented with neurological complaints. Extensor plantar reflexes were not elicited in any patient.
In the peripheral vascular disease gro -p, two patients suffered from Raynaud's phenomenon, one had a congenital abnormality of the arteries, and another patient had a block at the bifurcation of an atheromatous aorta due to embolism as a result of rheumatic heart disease. In the 29 others the aetiology was atherosclerosis Peripheral pulsations below the femorals were not palpable on one or both sides in all the patients, except in two with Raynaud's phenomena in whom only the posterior tibial and dorsalis pedis pulsations were absent. Femoral pulsations were absent in seven and grossly diminished in another 10 
RESULTS
The mean latencies from the stimulating point to the proximal and distal recording points are given in Table III , and Figs. 2 and 3 illustrate the latencies plotted graphically from individual cases. The analysis of variance showed that the differences in the latencies between the groups were highly significant (P<0 001; Table IV ). The mean latencies to the proximal and distal points were elevated in the diabetics with and without neuropathy, significantly so in the latter, in comparison with the vascular group and the controls (Table V( variation of conduction velocities among the four n, 3 n, = 157 P significant at 005. groups was highly significant (P<O)O1; Table IV ). diabetics with neuropathy and in one case from the vascular group the conduction velocities were slower than 56-2 m/sec, the lower limit recorded in the controls. Table III shows the mean distances in the four groups from the stimulating to the recording points. Variation in the distances to the proximal and distal recording points among the groups was not significant (P<0-6; Table IV ) and so could not have influenced the prolonged latencies in the diabetics. DISCUSSION 
Bruns (1890) first drew attention in diabetics to
symptoms of severe pain in the thighs followed by wasting of the leg muscles. This syndrome became more fully appreciated much later when, in 1953, Garland and Taverner described severe pain followed by weakness and wasting in muscles of the thighs and legs in five diabetics (three had extensor plantar responses) and termed it 'diabetic myelopathy' suggesting changes in the spinal cord. In a later publication (1955) Garland re-named the syndrome 'diabetic amyotrophy'. Hirson, Feinmann, and Wade (1953) also observed weakness and wasting of the quadriceps femoris muscle in 12 diabetics with neuropathy and commented on this being a most striking feature. Goodman (1954) presented 17 cases with femoral neuropathy, 16 of whom had diabetes mellitus, and suggested that the incidence of involvement of the femoral nerve in diabetes was higher than is generally realized. With control of the diabetes the condition reversed. Skanse and Gydell (1956) described bilateral femoral nerve lesions in a diabetic patient in whom electromyography revealed a neurogenic lesion but it was difficult to differentiate between a central or peripheral nerve lesion. At necropsy they discovered degenerative changes in the myelin sheaths, but no degeneration of anterior or posterior roots. Involvement of the femoral nerve in many other maladies has been described such as in haemophilia (Aggeler and Lucia, 1944; Lyons, 1953) , in osteoarthritis of the hip joint (Moffie, 1953) , and in abdominal surgery by pressure from retractors (Johnson and Montgomery, 1958) . None of the patients in the present series had such damage. Fourteen of the 19 cases of femoral neuropathy described by Calverley and Mulder (1960) had diabetes mellitus. They postulated that at least in some of these diabetics, neuropathy developed as a result of acute alteration in the blood supply to the femoral nerve. Symptoms were acute in eight of their cases but of insidious onset in six. Electromyography of the quadriceps femoris muscle was not helpful in differentiating between a central and peripheral lesion. Gassel (1963) observed prolonged latency of response to femoral nerve stimulation in nine patients out of 23, and there was good correlation between the absence of the knee jerk and the prolongation of the latency. He did not find prolonged latency or slow conduction velocity in any of the cases with motor neurone disease or primary muscular disorder, and concluded that elevation in latency of response to femoral nerve stimulation is found only in peripheral neuritis of the femoral nerve.
The present study reveals that there is a significant elevation in latency in diabetics with neuropathy and reduction in the conduction velocity in diabetics with and without neuropathy. None of the diabetics without neuropathy had symptoms referable to the femoral nerve and yet conduction was relatively delayed. In eight cases it was below the lower limit recorded in controls. The present study is in agreement with nerve conduction studies carried out by other workers that motor nerve conduction velocities are reduced in diabetics with and without neuropathy (Lawrence and Locke, 1961; Mulder, Lambert, Bastron, and Sprague, 1961; Skillman, Johnson, Hamwi, and Driskill, 1961) . This would indicate that the affection of the nerves in diabetes mellitus is of a generalized metabolic nature, as it is very unlikely that the femoral nerve has been involved on a vascular basis in all patients with and without neuropathy having abnormal conduction studies. It is conceivable that ischaemia of the femoral nerve was not severe enough among the cases in the vascular group, as many had palpable femoral pulses, but in some with the block at a level higher than the femoral artery the conduction velocities and latencies were normal. Twelve patients with diabetic neuropathy had absent knee jerks. In another 15 they were diminished, which would indicate a correlation between the change in the knee reflex and elevation in the femoral latency. Four patients with diabetic neuropathy who had muscular wasting and sensory signs, but no extensor plantar response, would resemble the clinical picture of Garland's amyotrophy; in two of them the femoral conduction velocities were slow and latencies elevated, while in three motor conduction velocities in the lateral popliteal nerve were slower than the lower limit recorded in controls. These findings are in agreement with the conclusions of Gilliatt and Willison (1962) . These authors found motor nerve conduction slowed in the lateral popliteal and median nerves in two patients who had mixed motor and sensory neuropathy and many features resembling 'diabetic amyotrophy'. In one of their patients the latency of the knee jerk was increased. They suggested from these observations that the amyotrophy of Garland was essentially a motor neuropathy with a particular tendency to affect proximal muscles. The spinal cord may also be involved in some cases as Garland (1955) found an extensor plantar response in some of his cases, but none of the patients in the present study had extensor plantar responses. The 
